Gene expressions of leptin, insulin receptors and lipogenic enzymes are coordinately regulated by insulin and dietary fat in rats.
Regulation of the gene expressions of leptin, insulin receptors and lipogenic enzymes was investigated after refeeding a fat-free diet or a 10 g/100 g corn oil diet to food-deprived rats. Plasma glucose and insulin concentrations began to increase 30 min after the feeding and further increased up until 8 h. In these rats, the expression of leptin mRNA in adipose tissue began to increase significantly only 30 min after feeding, and reached a maximum at 8-16 h. However, plasma leptin levels did not increase until 4 h after refeeding, then markedly increased and reached the maximal level after 8 h. The expression of leptin mRNA and plasma leptin concentrations generally were greater in rats fed the corn oil diet compared to those fed the fat-free diet. Insulin receptor mRNA concentrations in the liver and adipose tissue began to decrease 30 min after the refeeding, in contrast to the plasma insulin increase, and continued to decrease until 8 h. The expression of acetyl-CoA carboxylase and fatty acid synthase mRNA began to increase 4-8 h after feeding and reached maximal levels at 16-24 h. Leptin treatment suppressed the expression of lipogenic enzyme mRNA in rats fed the fat-free diet but not in corn oil-fed rats, in which the expression was suppressed by polyunsaturated fatty acids and leptin expression was higher. Thus, we suggest that the glucose and insulin-dependent expressions of leptin, insulin receptors and lipogenic enzymes are coordinately and/or mutually regulated by dietary manipulation.